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The Health Effects Division Carcinogenicity Peer Review Committee met on april
15, 1992 to discuss and evaluate the weight-of.the-evidence on propiconazole
with particular reference to ite carcinogenic potential.

The Peer Review Committee agreed that propiconazeole should be classified as
Group C - possible human carcincgen and recommended that for the purpose of
risk characterization the Reference Dose /RED) approach should be ured for
quantification of human risk.
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». Matarial Reviswsd:

The material available for review consisted of DER's, and other data summaries
prepared by Elizabeth Doyle; tables and statistical analysis by Bernice
Fisher. The material reviewed is attached te the file copy of this reporc.

The data reviewed are based on studies submitted to the Agency by Ciba-GCelgy
Corp.

c. Background Informmtion:

The Caswell (or Tox Chem) Number of propiconazole is 323EE
The Chemical Abstracts Registry Number {CAS No.) is 60207-90-1.

The structure of propiconazole is Cyty
a e
L F
e
Propiconazole has to date been the subject of four Peer Reviews and one SAP
meeting. The following summaries of the preceding meetings are taken, in

part, from the fourth Peer Review Document for this compound.

1. Initial Peer Review Committee Meeting Findinge

The chemical was originally evaluated by the Peer Review Committee on January
15, 1987 and was classified as a Group C (possible human) carcinogen with a
recommendation made for the quantification of estimated potential human risk
using a linearized low-dose extrapolation. The classification was based upon
the increased incidence of hepatocellular adenomas, carcinomas, and
adenomas/carcinomas combined in CD]1 male mice at 2500 ppm, the highest dose
tested, The increase was statistically significant by pairwlse comparison and
trend analysis. The Committee found that the tumors progressed at an
accelerated rate in the treated animals. There were no indications of
treatment-related hepatocytic hyperplasia or necrosis. The incidence ol
norneoplastic lesions in treated mice of both sexes, and neoplastic lesions in
females were comparable to controls, The Committee felt, at this time, that
the high dose might have been excessively toxic in males, based upon increased
mortality in cthe first 52 weeks of the study, and the elevation of liver
enzymes (SAP, SGOT, S5GPT). There was also an increase in liver weight in the
mid-, and high-dose males at interim and terminal sacrifice. Statistically
significant increases in liver weights at interim and terminal sacrifice
suggested that for females the high-dose level was appropriate for testing the
carcinogenic potential of propiconazele.

In a second carcinogenicity study in Sprague-Dawley CD rats, treatment did not

alter the spontaneous tumor profile for this strain under the conditions
tested,
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The group C classification was supported further by the structural similarity
of propiconazole to other triazole fungicides such aa Bayleton, Baytan, and
ctaconazole, all of which werse reported to be associzted with increased
incidence of hepatocellular adanomas in male or femals mice or both.

2. EIFRA Scientific Advisory Panel Evaluation

The Peeyr Revisw Committse's decision was presented to the FIFRA Scientific
Advisory Pansl (SAP) on March 2, 1988. The Panel did not concur with the
Committee's ovarall assessment of the weight-of-evidence on the
carcinogenicity of propiconazole. The Panel recommended placing the chamical
in Group D, The Panel indicated that "there is only minimal evidence for
placing propiconazole in this category [Group C] . . .* This minimal
evidence, according to the SAP "is based on the incidence of liver tumors in
male mice given the agant at a dose that was excessive (demonstrated by
increasad mortality in the first year of the study, and incrsased 5GOT, SAP,
and S5GPT in thess animals)".

3. vigw = Ev d

The HED Peer Review Committee met on March 30, 1988, to examine the issuss
raised by the SAP with respect to the classification of the carcinogenicity of
propiconazole and the need for quantification of the estimated potential human
risk.

Upon reconsideration, the Committes still concluded that the data available on
the mouse demonstrated sufficiant evidence of carcinogenicity in the male mice
and, therefore, the Group C classification was appropriate. The Committee
based its decision on the following:

a. Administration of propiconazcle was associated with a highly significant
increase (p < 0.01) of benign as well ag malignant tumors in male cDl
mica.

No evidence of overt toxicity to the liver.

Mortality in males of the high-doaw group was not dramatically
increased, and the increase was limited to the first year of the study.

The uncommon biological behavior of these tumors, in that they were
considered a contributing factor to death in many male mice at the high
dose level and in some cages, the mice were sacrificed because of a
distended abdomen due to the underlying liver enlargement caused by the
tumors. :

Structural similarity to homolog staconazole (associated with liver
adenomas and carcinomas in male and female mice), analoy Baytan (Group C
based on hepatocellular adenomas in female mice), and Bayleton, another
triazole fungicide (associated with hepatocellular adenomas in male and
femals mice).
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The Committes took as precedent the SAP's classification of triadimenol
{(Baytan) as a Group € oncogen based on & marginal increass in liver adenomas
in female mice in spite of & doss=related increase in liver enzymes (5GOT,
‘SAP, and S5GPT) and liver hyperplasia in that study.

The Committee alsc considered that a risk assessment using a linsarized low-
dose extrapolation model in this case was appropriate. The Committes based
ite decision on the fact that the treatment resulted in a highly significant
increars of tumors, increassd malignancy, and an accelsrated response in these
animals., rurthermore, the doss sslaction and spacing in tha mouse study was
such that the mid dose of 500 ppm could not provide any information on the
carcinogenic response of propiconazols.

4. =_Ev

This mesting waw called on April 26, 1989 to reconsider the Agency's position
ragarding the carcinogenicity of propiconazole in light of comments submitted
by the regis-rant, Ciba-Geigy, in a pesition document entitled "Rationale for
using a risk safety factor approach with propicenazole for risk management
purposes, " receivad August 30, 1988.

In this position document, the registrant gquestioned the relevance of the
alevatesd incidence of both banign and malignant tumors in male mice at a
dietary level of 2500 ppm which was exceseive., The registrant further
contended that an adequate dose had been reached at the mid-dose level, i.e.,
500 ppm.

With respect to the registrant's question regarding the relevance of the
elevated incidence of both benign and malignant tumors in male mice, the
Committee believed that this effect was treatment-related for the following
reasons:

a. The increase was highly significant {(p < 0.01), and included increases
in malignancy and multiplicity and occurred at an accelerated rate.

The uncommon bioclogical behavior and morphology of these tumors, in that
the tumors in the high=dose males were larger in size, reported in
multiple and progressed in an aggressive manner. These tumors were
considered a contributing factor to death. 1In some cases, the mice had
to be sacrificed bacause of distended abdomens due to the underlying
liver enlargement causad by the tumer.

Additional data were provided indicating that propiconazols is
metabolized in a manner similar to staconazole, another triazole which
has been associated with a significant increass in liver adenomas and
carcinomas in both male and female mice.

The Committee recommended that the classification of propiconazole should
remalin unchanged until further evaluation of individual animal data to
agcertain tha numbar of animals with multiple liver cell tumors and the extent
of liver enlargement and discoloration in the treatment and control groups.
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No official report was lssued at that time, and the recommendations of the
Committee were conveyed in a brief memorandum to the Fungicide=Harbicide
Branch of the Registration Division/OPP. The Committes decided to reconvens
at a future date to continue the discussion once the requested information was
available,

L Ecurth Peer Revisw Mseting

The HEID Pesr Reviaw Committas reconvenea to consider further the registrant's
arguments that the MTD had besn exceeded at the 2500 ppm treatment level. A
detailed presentatiocn of the results of a resvaluation of the mouss
oncogenicity study was made.

The reevaluation of the study resulted in confirmation of the increassd
incidence of hepatocellular adenomas and carcinomas in male mice from the 2500
Fpm treatment group. The reviewer resmphasized that a marked .ncreass in
multiple tumors occurred in this group.

With egard to the increased mortality observod in the high dose males, this
argument was not taker as evidence dosing was excessive in that many of the
mice ware sacrificed moribund or for humane reasons bscause of the occurrence
of large liver tumors. In some cases, the livers were so enlarged due to
tumor burden as to résult in abdominal distension.

Arguments that the 500 ppm tryeatment leval constituted an adequate top dose
were not accepted. None of the criteria for an adequate dosing were achieved
at this dose level. The body weight decrement indicated by the ragistrant as
statistically significent was found to not be biologically significant in as
much as the diffsrence between body weights for the 500 ppm group and control
males was generally only one gram.

The Committee concluded that the classification of propiconazole as a Group C
carcinogen with quantification of potential human risk should not he changed
on the basis of arguments presented by the registrant.

6. Fifth Peer Review = April., 1992

The registrant has provided an additional submission requesting further
consideration of the issue of the MID for propiconazole in mice. The
registrant continues to argue that the high-dose was excessive in the mouse
oncogenicity study (Acc. No. 073919, 250784-250786, 251237). They further
argue that the data from the high dose (2500 ppm) should not be includad in
. the evaluation of carcinogenic potential of propiconazele.

In support of these arguments, the registrant has provided two subchronic -ral
toxicity studias in mice in an attempt demonstrats that chronic studies
excesded appropriate dosing to assess carcinogenicity.

Ciba~Geigy also has provided a reread of the pathology slides from the study
by J Hardisty, DVM, which they feel indicatas sufficient concurrent liver
toxicity at 2500 ppm to document that this dose was excassive. These data
were not present in the original pathology report by JM Offer, DVM, of
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Huntingdon Ressarch Cantre. Due to ths inconsistsncy in ths rsports, Tox
Branch raguestsd that an independent (third) evaluation of the slides be made
to determine if the pathology reported in Hardiscty's report could bo
confirmed. L Brennecke, DVM, has performed this evaluation which was limited
to the control, mid and high dose groups to determine if sufficient toxicity
exints to exclude che high dose group.

D. Evaluation of Tumor Data

The registrant has challenged the argunent that the tumors produced in the
male mice are morphologically different from the background tumors in the
control and lowar doss mica. Thia particular discussion arises from the use
of difference in wmorphology as & factor in deciding to gquantify ths
carcinogenic risk from propiconazole,

The PRC determined that, although the adenomas cbserved in the treated animals
ware larger and more numercous than those in controls, the tumor typs
{adenomas) was the same. The numbers of hepatocellular tumors in the control
animals was also high. No excessive numbers of tumors ware found in female
mice.

The statistical evaluation ¢of the incidence of male mouse liver tumors are
shown in the following tables. The »d{encmas were statistically increased by
both trend and pair-wise comparisen at the high doses (p<0.01). The
carcinomas were statistically increased by trend analysis, and wers increased
at the high~dose (p<0.05) whan the analysis of 2 pathologists were used (26155
or 25155 affected), but not using the analysis of the third pathologist (20154
affected). Statistical analysis of the combined adenomas/carcinomas yielded

significant increases (p<0.0l) for both the trend and pair-wise comparison at
the high dose.




009710

Propiconazole - Malg Mousa Study, Hepatocallular Ade.acna
Only Tusmor Rates and Peto's Prevalence
Test Results (p values)

Rose (ppm)

Tumors

Adanomas
only

J.M.
(%)

P*

Qffer

J. Hardisty
(%)

p-

L.JI
Brannacks (%)
p-

13/64
(20)

0.001"

S2/64

i19)

L
0.000

13/64
(20)

0.0¢c0

10'/62
{16)

0.668(n)

13%/62
(21)

0.419

12°/62
(19)

0.514(n)

22/56
(39)

0.007"

23/5%6
(41)

"’
c.001

28/56
(50)

"o
0.000

M

* Number of tumor bearing animals/Numbar of animals sxamined,

excluding those that died before observation of the first
tumor.

n Negative change from control.

s First adencma observed at week 44, dose 500 PP®.
Firat adenoma observed at waek 44, dose 500 ppm.
First adenoma observed at waek 44, doss 500 PPR.

Note: Significance of trend denotsd at contral.
Signiticance of pair-wise comparison with
control denoted at Qoss level.

If ° then P<.05 and if " then p<. 01,
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Propiconazole - 4als Mouse S5tudy, Hapatocallular
Carcinoma Tumor Ratas and Peto's
Prevalence Tast Results (p values)

Dogs ‘opm)

Tumors
Carcinomas
Pathologist

J.M. Offer 15/62 15/60 26"/55
(%) (24) (25) (47)

p= 0.003" 0.511 0.010"

J. Hardisty 16/62 13760 25%/s55
(%) (26) (22) (45)

p= 0.006" 0.75(n) 0.038

L.J. 14/60 11/58 20°/5¢
Brennecke (%) (23) (19) (37)

p= 0.028" 0.801(n) 0.0%0

* Number of tumer bearing animals/Number of anizmals examined,

excluding those that died befors observation of the firse
carcinoma,

N Negative change from control,

:.First carcinoma observed at veak 50, dose 2500 ppm.
First carcinoma observed at week 50, dose 23500 ppa.
° First carcincas observed at week 53, dose 2500 ppa.

Nots: Significance of trand denoted at .
Significance of Pair-wise comparison with
control denoted at Doss level.

e’ then P<.05 and ig ™ thln pe.01.
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Propiconazole -~ Mals Mouse Study, Hepatocellular Tumor
Rates and Peto's Prevalence Test
Results (p values)

Dose (ppm)

Tumors 500
Combined
(Adencoma &/or
careinoms)

Pathologist

J.M. Offer 28/63 25/62 48/56
(%) (44) (49) (86)

p= 0.000 0.702(n) 0.000

J. Hardisty 28/63  26/61 48/56
(%) (44) (43) (86)

p= 0.00¢" 0.693(n) 0.000"

L.J. . 27/63 23/62 48/56
Brennacke (%) (43) (37) (86)

p= 0.000 0.718(n) 0.000"

_m—_

° Number of tumor bearing animals/Numbar of animals examined,

excluding those that died bafore observation of the first
tunmor.

n Negative éhlnqn from control.

Note: Significance of trand denctad at

- Significance of pair-wise comparison with control denotad
at Dosg lavel.

12 * then p<.05 and if " then p<.01.
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K. Ryaluation of Supportive Dats
1. Subchronic Toxicity Studies

Subchronic Dietary Toxicity Study with CCA-64250 in Mice. MRID 420505-01. RF
Potrepka and JC Turnier. Ciba-Geigy Corp., Farmington CN. April 30, 1991.

Groups of 20 male and 20 female Crl:CD-1 (ICR) BR {Swiss) mice were given O,
20, 500, or 2500 ppm propiconazole in the diet for 17 weeks. An additional
two groups of 20 males each were given diet containing 850 or 1450 ppm. Mice
were seven weeks old at the initiation of the study.

No effect on body weight gain was reported. No treatment related mortality or
toxle signs wers reported.

Treatuent related increases in ALT/SGPT were reported for wales receiving =850
ppt and females given 2500 ppm. High dose females also had increased levels
of AST/SGOT. Cholesterol levels were decreased in males receiving 2850 ppm
(Table 1). :

Significantly increased liver weights (absolute, relative to body weight and
relative to brain weight) were reported in males at treatment levels =500 ppm
and in females given 2500 ppm (Table 2). Increased weights were accompanied
by increased evidence of histopathological lesions which exhibited a dose
related increase in both frequency and severity (Table 3). At 500 and 850
ppm, all diagnosed hypertrophy in the males was mild; moderate hypertrophy was
present in 9/20 and 18/20 animals in the 1450 and 2500 ppm groups,
respectively. In high dose females, 14/20 had minimal to mild hypertrophy
while 3/20 were classified as moderate. Necrosis was present in males
receiving =500ppa and increased in frequency and scverity with increasing
dose. It cccurred as scattered individual cell foci and/or multicellular
areas, Severity at all doses was minimal to mild. Significant vacuolation
occurred only in high dose males. The severity rating was minimal in 2720,
mild in 7/20 and moderate in 1/20 animals,

Based on these findings, the PRC determined that the 1450 and 2500 dose levels
were very toxic, and that the MID was 850 ppm.
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Table 1: Clinical Chemistry Findings

M

Waek Dose Level (ppm)

Analyte (units) of
Study O 20 500 850 1450 2500

Male

Cholesterol (mg/dl) 13 120 108 70** 71"
17 119 104 66" 67"

Alanine Amino- 13 52 31 65 81
transferase (U/1) 17 17 33 65" 128*

P o T —— A - — et e

Famals

Aspartate Amino- 13 67 60 68
transferase (U/1) 17 45 47 68"

Alanine Amino- 13 27 24 64"
Transferase (U/1) 17 17 20 61"

*% n < 0,01

Table 2: Absolute and relative liver weights of male and female mice

Dose Level Absolute (g) % of Body % of Brain
(ppm) Weight Weight

Male
0 . .961 286,
20 . .108 283,
500 . 486" 332.
850 . . 363,
1450 . . £80.2""
2500 . . 555.0"

Famalas
0
20 1.267
500 1,215
2500 2.110" . .
--===-==-H-==H-==-u==-f=--a--H---H-MH----

* p<0.05, ¥ p < 0.01
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Table 3: Incidence of Histopathological Lesions in the Liver

Dose Level (ppm)

Lesion 500 450

Nale

Total Livers Examined
Hypertrophy

Necrosis
Individual Cell
Total Affected

Vacuolation
Individual Cell
Total Affected

Famale

Total Livers Examined
Hypertrophy

Necrosis
Individual Cell
Total Affected

Vacuolation
Individual Cell
Total Affected

¥p<euU.03, ¥ p < 0.0L

13-Week Toxicity Study with CGA-64250 in Male Mice. MRID 420505-02. RF
Potrepka and JC Turnier. Ciba-Geigy Corp., Farmington, CN. April 30, 1991.

Groups of 40 male Crl;CD-1 (ICR) BR (Swiss) mice wcre given 0, 20, 500, 850,
1450, or 2500 ppm propiconazole in diet. They were 37 days old at initiation
of the study. Ten animals from each group were sacrificed at 4 and 8 weeks.
The tremaining <0 mice from each group were sacrificed at 13 weeks. No
unscheduled deaths or toxic signs were reported during this study. A slight
body weight decrement was reported for the 2500 ppm treatment group, with a
difference of about 1 gram at week 8. No further difference was reported. At
week 8, the 2500 ppm group had gained 0.9 g less than the control group.
Howevaer, no further change occurred during the study.
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Mice exhibited significantly decreased cholasterol levels at treatment levels
2850 ppm (Table 4). This response to treatment was dose related. ALT/SGPT and
sorbitol dehydrogenase were increased in a dose related manner at treatment
levels 2850ppm. None of the effects reported exhibited a time related
change. Differences were established by Week 4 and persisted until the Week
13 sacrifice.

Table 4: Clinical Chemistry Findings

—- - —— o

Week Dose Lavel (ppm)
Parameter {(units) of
Study 8350 1450 2500

Cholesterol (mg/dl) 4 92** 81" 47**
8 58" 57"
13 86" 75" 67"

Alanine Amino transferase 4 24 42 56" gs""
(u/1) 8 24 30 53" 4%
13 22 35 53" 79*

Sorbitol Dehydrogenase 4 26 45* 58*" 66""
(u/) 8 27 30 47" g
13 22 31° 45* 58"

L S e———————ry . = gy T

*% p<0.01

Absolute and relative liver weights were increased in a dose related manner in
treatment groups receiving feed containing 2500ppm (Table 5). At necropsy,
increased prominence in the lobular architecture was reported in the 1450 and
2500 ppm treatment groups. Incidence increased with duration of treatment.

Table 5: Absolute and relative liver weights

E T ——
Dose Level Absolute (g) % of Body % of Brain
(ppm) Weight Weight

0 1.307 4,524 266.7
20 1.194 4.335 251.1
500 1.523" 5.339" 117.8
850 1.709" 6.078" 356,5""
1450 1.984"" 7.043"™ 414 5"
2500 2.382" 8.776*" 512.0"*

- . |

* p < 0.05, ** p < 0,01
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A dose related increase in both the incidence and severity of hypertrophy,
necrosis and vacuolation was reported, baginning with the 500 ppm treatment
group (Table 6). MHypertrophy was graded as mild to modarate with the more
severe lesions occurring at the 1450 and 2500 ppm dose levels. Necrosis was
either single cell foci or multiple cell clusters. Necrosis and vacuolation
were graded from minimal to moderate with the more severe effects at higher
doses. In addition, the frequency and severity increased with increasing time
on treatment. Based on these findings, the MID appears to be 850 ppm.

2. Reevaluation of Histopathology Slides

Twe reevaluations of the slides from the original study have been conducted.
The initial reevaluation was conducted by Jerry Hardisty, DVM, of Experimental
Pathology Laboratories, Inc. (Reexamination of the Liver Tumor Response in
Male and Female Mice - Pathology Report, May 6, 1991). This evaluation was
commissioned by Ciba-Geigy Corp. The purpose of this submission was to
present evidence that excessive nonneoplastic lesions were present in the
livers of male mice given 2500 ppm propiconazole in the diet for two years.
These data were accompanied by arguments from the registrant that the original
pathology report from Huntingdon Research Centre (HRC Report No.
CBG/196/81827) understated the ext:nt of concurrent nonneoplastic lesions,
thereby causing misinterpretation of the data. They argued that the Hardisty
evaluation was more correct and indicates that the 2500 ppm treatment level
clearly exceeded the MTID.

Another re-evaluation of the slides was commissioned by HED to validate the
report from EPL. This evaluation included only the livers from the control,
500 ppm and 2500 ppm male mice, those slides which reflect the questionable
setting of the MID. This evaluation was conducted by Lucas H. Brennecke, DVM,
of Pathology Associates, Inc. (Histopathologic Review of Livers in Male Mice
From the Long-Term Feeding Study in Mice With CGA 64 250 (Propiconazole),
January 30, 1992).

As an inirial evaluation of the similarity of the evaluations from JM Offer
(HRC), J Hardisty (EPL) and L Brennecka (PAI), Bernice Fisher conducted a
tumor rate analysis using Peto’s Prevalence tests of trends and pair-wise
comparison of controls and each dose level for each set of data from each
pathelogist (Sea attached memo). The increase in total hepatocellular tumurs
was essentially identical with respect to trends and pair-wise comparison to
control for all three evaluations, All three evaluations indicated
significant trend for lhiepatocellular carcinomas with treatment.
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Table 6: Incidence of Histopathological Lesions in the Liver

Dose Level (ppm)
0 20 500 850 1450

Lesion

Interval Paricd: 4 Waaks
Total Livers Examined

—
[ =]
-
Q

oh
»
»

Hypertrophy

Necrosis
Individual Cell
Total Affected

Vacuolation
Individual Cell
Total Affected

iloco »orm o
‘oco ror

Interval Pericd: 8 weeks

—
o

Total Livers Examined
Hypertrophy

Necrosis
Individual Cell
Total Affected

Vacuolation
Individual Cell
Total Affected

Interval Pexricd: 13 weeks
Total Livers Examined
Hypertrophy

Nacrosis
Individual Cell
Total Affected

Vacuolation
Individual Cell
Total Affected

Mineralizatfon

* p < 0.05, ** p < 0,01
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Two of three evaluations (Offer and Hardisty) indicaced significant pair-wise
comparisons to the control, while tha third (Brenneke) indicated borderline
significance for increases in carcinomas. Comparison of the statistical
analysis of hepatocellular adenomas also indicated the same significant
results with increasing trends and significant pair-wise comparisons of the
high dose to the controls. Although there was some difference in tumor count,
this did not differentially affect the statistical results among the
pathologists. Based upon the total tumor analysis, there is no evidence that
the new pathology report would indicate a need for recalculation of the Q,*.

With respect to the question of morphology of hepatocellular adenomas in the
2500 ppm treatment group, no difference was found with respect to tumor type
relative to the lower dose groups and the controls. The difference in the
high dose group was rather increased numbers and size of tumors of the same
types teen in the controls.

With respect to nonneoplastic lesions, effects reported by Hardisty and
Brennecke were similar (Table 7). A dose reslated increase in incidence and
sevarity of hepatocyte enlargement was reported by both pathologists beginning
with the 500 ppm treatment level. In addition, eosinophilic foci were
increased atv 500 ppm. No other nonneoplastic effects were reported at this
treatment level, In the 2500 ppm treatment group, the severity and incidence
of hepatocyte vacuolation, chronic inflammation and pigmented Kupffer cells
was increased., Effects in the high dose group were limited in severity to
moderately severe for hepatocyte enlargement and chronic inflammation, and
moderate for pigmented Kupffer cells and hepatocyte vacuolation. No other
treatment related effects were reported. Hepatocyte necrosis in all dose
groups was comparable to the control.
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Table 7: Incidence of Histopathological Lesions in the Livers of Male Mice -
Terminal Sacrifice and Early Dsaths

Dose Level (ppm)
100 500 2500

Total Livers Examined# (53) 53 (O 51 (53) 53 (53)

Eosinophilic Focus (1) 5 (4) 6 (17)

Hepatocyte Enlargement (20} 31 (30) 45 (49)

Minimal (9) 15 (11) 0 (M)
Mild (8) 14(13) 18 (11)
Moderate (3 2 (6) 26 (28)
Moderately Severe (1)) 0 (0) 1 (3

Hepatocyte Vacuoclation (5) (5) 19 (30)
Minimal (3) (0) 8 (10)
Mile (1) (4) 11 (1s)
Moderate (1) (L 0 (&)

Inflammation, Chronic (28) - (29) 38 (4l)
Minimal {15) - (21) 11 (22)
Mild (10) (6) 14 (16)
Moderate (3) (2) 12 (3)
Hoderately Sevare (0) 0«¢- (41)] 1 (O

Pigmented Kupffer Cells {3 (2) 37 (33)
Minimal (2) (2) 7 (11)
Mild (0 {0) 22 (20)
Moderate (0) {0 8 (2)

!FﬂtEDIOS!Bt - HIIEISEy !!rennecEe!
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F. Waight of Evidence Considerations:

The Committee considered the following facts regarding the toxicology data on
propiconazole in a waight-of-the=-svidence determination of carcinogenic
potential.

Increased numbers of adenomas (increassd trend and pairwise comparision,
p<0.01) were found in the livers of male CD]l mice given 2500 ppm of .
propiconazole in the diet. The treated animals also had earlier fatalities
than the controls. The numbars of carcinomas also were increased (incrsased
trand, p<0.05).

Although the adenomas observed in the treated animals wars larger and more
numercous than those in controls, the tumor type (adenomas) was the same. The
numbars of hepatocellular tumors in the control animals also was high. No
excessive numbers of tumors were found in female mice.

Tha Pasr Reviaw Committee determined that the high dose used in this study was
excessivaly toxic but that the other dosss were not adegquate for assessing the
carcinogenic potential of propiconazole. The 2500 ppm used in the two year
chronic study excesded the MTD demonstrated in the 90 day study based on the
endpoint of hupatic necrosis. The S00 ppm used in the chronic study was
inadequate to assess the carcinogenicity of propiconazole.

In a rat study conducted with acceptable doses of propiconazols, no sxcessive
numbers of tumors were found.

Propiconazole is structurally related to other systemic triazole fungicides
which are known to be carcinogenic.
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G. Classification of Carcinogenic Potential:

The Pser Review Committes considered the criteria contained in the EPA's
."Guidelines for Carcinogen Risk Assessment” [FR51: 33992-34003, 1986] for
classifying the weight of evidence for carcinogenicity.

The Peer Review Committes agreed that the classification for propiconazols
should be Group C - possible human carcinogen, based on the finding of
increased numbers of adenomas (p<0.01 by pairwise comparison at the high dose)
in the livers of male mice. The numbers of carciromas were alsec increased

using the trend analysis {p<0.05). The treated animals also had aarlier
fatalities than the controls.

For the purposse of risk characterization the Peer Review Committes

recommended that the Reference Dose approach should be used for quantification
of human risk (RfD)}. This decision was based on the new data submitted (90
day studies) which showed excessive toxicity at the high dose (2500 ppm);
however, the middle dose (500 ppm) was not considered sufficiently high for
assesaing the carcinogenic potential of propiconazols. Thersfore, thare are
no appropriate data for the calculation of a qir.

The Pesr Review Committes discussed the need to repsat the mouse study using
adequate doses. This decision, however, was defsrred to the HED Re~-
registration data review panel.
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UNITFD STATES ENVIRONMENTAL PROTECTION AGENCY  _ 009419
_ WASHINGTON, D.C. 20460

OFFCE OF
PESTICIDES AND TOXIC
SUBSTANCES

Subject: Propiconazole, Male Mouse Distary Study - Comparisons
Among Pathologists = J.M. Offer, J.
Hardisty and L.H. Brennecke of
Hepatocellular Tumor Rates

Caswell no.323EE

Bernice Fisher, Biostatistician @tm_u.%ku 3/.3'0/9
action

Science Support & Special Review
Science Analysis & Coordination Branch
Health Effects Division (H7509C)

Elizabeth Doyle, Ph.D., Section Head

Review Section 1V
Herbicide/Fungicide/Antimicrobial Support Branch
Health Effects Division (H7509C)

Kerry L. Dearfield, Ph.D., Acting Section Head "y
Science Support & Special Review Section #i).- dr s
Science Analysis & Coordination Branch }@L“I )
Health Effects Division (H7509¢( :

Dr. Doyle requested a comparison of 3 pathologist's (J.M.
Offer, J. Hardisty and L.H. Brennnecke) observation of the number
of hepatocellular tumors that occurred in the 2-year dietary
study of propiconazole (CGA 64 250) in male mice.

Since only 0, 500 and 2500 ppm dose level tumors wers re-
evaluated by L.H. Brennecke, the statistical analysis of the
comparative data from the 3 pathologists was based only on thesas
dose levels (original study had an additional dose of 100 ppm).

@ Printed on Recycisd Paper
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Male rat survival in the propiconazole study was
significantly decreased according to the trend analysis of
mortality with incremental doses of propiconazole (Table 1).

Therefors tumor rate analysis was based on Paeto's Prevalance
tests of trends and pair-wise comparison of controls and each
dose level for each set of data from each pathologist.

The comparison of combined (adenoma and/or carcinoma)
hepatocellular tumor rates in terms of the statistical tindings
produced the same significant (significant increase in trend and
significant increase in pair-wise comparison of controls and the
highest doce) among all 3 pathologists. The summary of
hepatocellular tumors observed in the high dose was exactly the
same for all pathologists. Thae control data for 2 of them was
the sarme and the cther one observed one more tumor. 1In the 500
PpPm group the number of tumors observed were 26, 25 and 23 (Table

The comparison of hepatocellular carcinoma tumor rates among
the 3 pathologists indicated that the statistical analysis of the
data resulted in a significant increasing dose related trend in
all 3 data sets. Two out of the evaluated data sets also had a
significant increase in the pair-wise comparison of controls and
the highest (2500 ppm) dose group. The analysis of the nther
observad data set resulted in a borderline significant difference
in the same pair-wise comparison. The number of carcinomas
observed were 26, 25 and 20 in the highest dose group among the 3
pathologists (Table 3).

The comparison of the statistical analysis of hapatocellular
adenomas only also indicated the same significant results
(increasing trend and pair-wise comparison of controls and the
highest dcse group) among the data from the 3 pathologists.

There was scme variation in the number of adencmas only (22, 23
and 28) observed in the highest dose group. However these
differences did not differentially affect the statistical results
amoeng the pathologists (Table 4).




Table 1. Propiconazole - Mouse Study, Male Mortality
Rates+ and Cox or Generalized K/W Test Results

Haeks

1-26 27=52 53" 79-104®  Total

0 0/64 2/64 11/62 11/51 16/40 29/53(55)
500 1/64 5/63 11/58 10/47 16/37 32/53(60)"
2500 5/64 5/59 9/54 16/45 15/29 41/55(75)"

Im

* Number of animals that died during interval/Number of anipmals
alive at the beginning of the interval.

{ ) percent
' Interim sacrifice at week 53.
® Final sacrifice at weeks 105.

Note: Time intervals were selected for display purposas only.
Significance of trend denoted at

Significance of pair-wise compariscn witﬁ control denotaed
at Dose leval.

£ * then p<.05 and if " then p<.o1.
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Table 2. Propiconazole - Male Mouse Study, Hepatocellular Tumor
. Rates and Peto's Prevalence Test
Results (p values)

Dose (ppm)

Tumors 500
Combined
(Adenoma &/or
Carcinoma)

Pathologist

J.M. Offer 28/63 25/62 48/56
(%) (44) (40) (86)

pe 0.000" 0.702(n)  0.000"

J. Hardisty 28/63 26/61 48/56
(%) (44) (43) (886)

p= 0.006" 0.693(n) 0.000"

L.J. 27763 23/62 48/56
Brenhecke (%) (43) (37) (86)

p= 0.000" 0.718 (n) 0.000"

““

* Number of tumor bearing animals/Number of animals examined,

excluding those that died before observation of the first
tumor.

n Negative change from control.
Note: Significance of trend denoted at Copntrol.

Significance of pair-wise comparison with control dencted
at Doss level. :

I¢ ° then p<.05 and if " then p<.01,




Table 3. Propiconazole - Malg Mouse Study, Hepatocellular
Carcinoma Tumor Rates and Peto's
Prevalence Test Results (p values)

Dose (ppm)

Tumors
Carcinomas
Pathologist

J.M. Offer 15/62 26"/55
(%) (24) (47)

*

p= 0.003 0.010

J. Hardisty 16/62 13/60 - 25%58
(%) (26) (22) (45)

p= 0.006 0.75(n) 0.035"

L.J. 14/60 11/58 20%/%54
Brennacke (%) | (23) {19) (37)

p= 0.028" 0.801(n) 0.050

* Number of tumor bearing animals/Numbar of animals examined,
excluding those that died before observation of the first
carcinoma.

n Negative change from control.

! rirst carcinoma observed at week 50, dose 2500 ppm.
. First carcinoma observed at wesk 50, dose 2500 ppm.
First carcinoma observed at weak 53, dose 2500 PpMm.

' Note: Significance of trend denoted at .
Signiticance of pair-wise comparison with
control denoted at Dogs leval.

It ° then p<.05 and if " then p<.01.
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Table 4. Propiconazole - Male Mouse Study, Hepatocellular Adenoma

only Tumor Rates and Psto's Prevalence
Test Rasults (p values)

Dosa (ppm}

Tumors

Adenomas
Oonly

J.M. Offer
(%)

p-

J. Hardisty
(%)

p-

L.J.
Brennecke (%)
p-

13/64
(20)

L1
0.001

12/64
(19)

‘e
0.000

13/64
(20)

e
0.000

10%/62
(16)

0.668(n)

13%62
(21)

0.419

12762
(19)

22/56
(39)

L L)
0.007

21/56
(41)

"
0.001

28/56
(50)

0.000

0.514(n)

L . . ]

* Number of tumor bearing animals/Number of animals examined,
excluding those that died before observation of the first
tumecr.

n Negative change from control.
. First adenoma observed at week 44, dose 500 ppm.
. First adenoma observed at week 44, dose 500 ppm.

First adenoma observed at weeX 44, dose 500 ppm.

Note: Significance of trend denoted at Control.
Significance of pair-wise comparison with
control denoted at Dose level.

1£ * then p<.05 and if = then p<.01.
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Armitage, P. (1955) Tests for Linear Trends in Proportions,
Biometrics 11, 375+386,

Cochran, W.G. (1954) Some Methods for Strengthening the
Comon X" Test, Biometrics 10, 417-451.

Cox, D.R. (1972) Regression Models and Life Tablas (with
discussion) J. Royal Stat., Soc. Ser. B. 34, 187-220.

Thomas, D.G., Breslow, N., and Gart, J.J. (1977) Trend
and Homogeneity Analysis of Proportions and Life

Life Table Data, Computers and Biomedical Ressarch 10,
373=-381.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20480
oo
April 1, 1992 FILE "CPY

OFFIGE OF
PESTICIDES AND TOXIC

MEMORANDUM SUBSTANCES

SUBJECT: ,Carcinogenicity Peer Review Meeting on
Lx_-‘,ﬂ\ PROPICONAZOLE AND DICOFOL

FROM: Esther Rinde, Ph.D. E.Rn
Manager, Carcinogenicity Peer Review
Health Effects Division (H7509c¢c)

Addressees

Attached for your review are packages on Propiconasole and
picofol prepared by Drs. E. Doyle and W. Phang.

A meeting to consider the carcinogenjcity classification of
these two chemicals is scheduled for Wedns.day April 15, 1992, at
10:00 am in Room 813, CM2 (Propiconazole will be discussed from
10:00 am to 11:00 am and the discussion of Dicofol will follow from
11:00 am to 12:00 pm).

Addressees

P. Fenner-Crisp
W. Burnam
R. Engler
R. Hill
R. Beliles
. Baetcke
Brennecke
Van Genert
Copley
Dearfield
Parker
Pettigrew
Sette
. Ghali
Fisher
Du
Woo
Quest
saito (for microfiche-with one-liner)
Clevenger ¢
_Andersen
oyle

r@. Printed on Recycled Paper
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

: FILE COPY

OFFICE OF
MEMORANDUM PESTICIOES AND TOXIC
SUBSTANCES

SUBJECT: Peer Review of Propiconazolacggp

FROM: Elizabeth A. Doyle, Ph.D., Section Head Ci. C;a
Review Section IV, Tox Branch II (H7509C) 3
/3// 92
TO: Esther Rinde, Ph.D.
Manager, Carcinogenicity Peer Review
Health Effects Division (H7509C)

Marcia van Gemert, Ph.D., Branch Chief ,

Toxicology Branch II . i C;
Health Effects Division (H7509C) ’W‘?{&dﬁﬂfj /MLL,'/
¢ -
| ' /9.2

Attached is the peer review package rfor the fifth evaluation of
Propiconazole. Included with the package are two (2) DER's and a
statistical analysis by Bernice Fisher.

J0

":_: Deprrgy m R gl T PR




The HED Peer Review Committee me‘. on March 30, 1988, to examine the
issues raised by the SAP with respect to the classification of the
carcinogenicity of propiconazole anu “he need for quantification ot
the estimated potential human risk.

Upon reconsideration, the Committea still concluded that the data
available on the mouse demonstrate sufficient evidence of
oncogenicity in the male mice and, therefors, the Group C
classification is appropriate. The Committee based its decision on
the following:

a, Administration of propiconazole was associated with a highly
significant increase (p < 0.01) of benign as wall as malignant
tumors in male CDl mice.

No evidence of overt toxicity to the liver.

Mortality in nales of the high-dose group was not dramatically
increased, and the increase was limited to the first year of
the study.

The uncommon biclogical behavior of these tumors, in that they:
were consideved a contributing factor to death in many male
mice at the high dose level and in some cases, the mice wers
sacrificed because of a distended abdomen due ¢to the
underlying liver enlargocment caused by the tumors.

Structural similarity to homolog etaconazole (associated with
liver adenomas and carcinomas in male and female mice), analoyg
Baytan (Group C based on hepatocellular adenomas in female
mice), and Bayleton, another triazole fungicide (associated
with hepatocellular adenomas in male and female mice).

The Committee took as precedent the SAP's classification of
triadimencl (Baytan) as a Group C oncogen based on a margiral
increase in liver adenomas in female mice in mpite of a dose-
related increasse in liver enzymes (S5GOT, SAP, and SGPT) and liver
hyperplasia in that study.

The Committee also considered that a quantitative risk assessment
in this case is appropriate. The Committee based its decision on
the fact that the treatment resulted in a highly significant
increase of tumors, increased malignancy, and an accelesrated
response in these animals. Furthermore the dose selection and
spacing in ths mouse study vas such that the mid dose of 500 ppa
could not provide any information on the oncogenic response of
propiconazole.

4. Ihird Pesar Ravisy - Evaluation of Regiscrant's Rabuttal

This meeting wvas called on April 26, 1989 to reconsider the
AJency's position regarding the carcinogenicity of propiconazole 1n
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The resvaluation of the study resulted in confirmation of the
increased incidence of hepatocellular adenomas and carcinomas in
male mice from the 2%00 ppm treatment group. The reviewer
reemphasized that a marked increase in multiple tumors occurred in
this group. )

With regard to the increased mortality observed in the high dose
males, this argument was not taken as evidence of exceeding the MTD
in that many of the mice were sacrificed moribund or for humane
reasons because of the occurrsnce of large liver tumors. In sone
cases, the livers were so enlarged due to tumor burden as to result
in abdominal distension.

Arguments that the 500 ppm treatment level constituted the MID were
not accepted. None of the criteria for an MTD were achieved at
this dose level. The body weight decrement indicated by the
registrant as statistically significant was found to be not
biologically significant in as much as the difference hetwesen body
weights for the 500 ppm group and control males was geherally one
gram.

The Committee concluded that the classification of propiconazole as
a Group C oncogen with quantification of potential human risk,
should not be changed on the basis of arguments presented by thé:
registrant.

6. Eifth Peer Review - Present

The registrant has provided an additional submission requesting
further consideration of the issue of the MTD for propiconazole in
mice. The registrant continues to argue that the MTD was exceeded
in the mouse oncogenicity study (Acc. No. 073919, 250784-250786,
251237). They further argue that the data from the high dose (2500
ppm) should not be included in the evaluation of oncegenic
potential of propiconazole. -

In support of these arguments, the registrant has provided two
subchronic oral toxicity studies in mice to in an attempt
demonstrate that the MTD was exceeded.

Ciba-GCeigy has a.so provided a reread of the pathology slides from
the study by J Hardisty, DVM vwhich they feel indicates sufficient
concurrent liver toxicity at 2500 ppm to document that the MID was
axceeded. These data vere not present in the original pathology
report by JN Offer, DVHM of Huntingdon Ressarch Centre. Due to the
inconsistency in ths reports Tox Branch requested that an
independent third evaluation of the slides be made to determine if
the pathology reported in Hardisty's report could be confirmed. L
Brennecks, DVM has performed this evaluation, limited to the
controel, mid and high dose groups to determine if sufficient
toxicity exists to eliminate the high dose group.

The registrant has challenged the argument that the tumors produced
in the male mice are morphologically different than the background




Table 1: Clinical Chemistry Findings

DT T T —_—"

Weak Dose Level (ppm)
Analyte (units) of
study ¢ 20 500 850 1450 2500

Hale

Cholesterol 13 120 108 121 108 70: 71"
{mg/dl) 17 119 104 105 91" 66 67"

Alanine Amino- 13 52 31 kY- 43 65, 81
transferass (U/1 17 17 33 28 29 65 128

D b e e e e e e g e A A I D b b e A A O Y D Al A AP A A

Yenale

Aspartate Amino- 13 67 50 61 68
transferase (U/1) 17 45 47 55 68

Alanine Azino- 13 27 24 27 L I T

Transferase (U/1) 17 17 20 21 cee we=  §1°°

** p < 0.01
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Table 3: Incidence of Histopathological Lesions in the Liver
m
Dose Level (ppm) '

ion
Les 500 850 1450 2500

Male

Total Livers Examined
Hypertrophy

Necrosis
Individual Cell
Total Affected

vacuolation
Individual Cell

Female

‘Total Livers Examined
Hypertrophy

Necrosis
Individual cCell
Total Affected

Vacuolation
Individual Cell
Total Affected

* p < 0.05 **p< 0,01

Although treatment related effects on the liver were reported, the
treatment levels selected appeared to be well tolerated by the
mice. Therefore, this study was not accepted as evidence that the
2500 ppm treatment level is in excess of the MTD.

13-Week Toxicity Study with CGA-64250 in Male Mice. MRID 420505~
02. RF Potrepka and JC Turnier. Cilba-Geigy Corp., Farmington, CN,
April 30, 1991.

Groups of 40 male Crl:CD-1 (ICR) BR (Swiss) mice were given 0, 20,
500, 850, 1450, or 2500 ppm propiconacole in diet. They were 37
days old at initiation of the study. Ten animals from each group
were sacrificed at 4 and 8 weeks. The remaining 20 mice from each
group were sacrificed at 13 weeks. No unscheduled deaths or toxic
signs were reported during this study. A slight body weight
decrement was reported for the 2500 ppm treatment group, with a
difference of about 1 gram at week 8. No further difference was
reported. At week 8, the 2500 ppm group had gained 0.9 g less than
the control group. However, no further change occurred during the
study. '




(0919

A dose related increase in both the incidence and severity of
nypertrophy, necrosis and vacuolation was reported, beginning with
the 500 ppm treatment group. Hypertrophy was graded as mild to
modarate with the more severe lesions occurring at the 1450 and
2500 ppm dose levels. Necrosis was either single cell foci or
multiple cell clusters. Necrosis and vacuolation were graded from
minimal to modarate with the more severe effects at higher doses.
In addition, the frequency and severity increased with increasing
time on treatment.

Although treatment related effects on the liver wers reported, the
treatmant levels selected appeared to ke well tolerated by the
mice. Therefore, this study was not acceapted as evidence that the
2500 ppm treatment level is in excess of the MTD.

2. Reevaluation of Histopathology $lides

Two reevaluations of the slides from the original study have baen
conducted. The initial reevaluation was conducted by Jerry
Hardisty, 'DVM, of Experimental . Pathology Laboratories, Inc.
(Reexamination of the Liver Tumor Response in Male and Fenale Mice
- pathology Rep:=rt, May 6, 1991). This evaluation was commissioned
by Ciba-Geigy Corp. The purpose of this submission was to present:
evidence that excessive =~ nneoplastic lesions were present in the
livers of male mice given 2500 ppm propiconazole in diet for two
years. These data were accompanied by arguments from the
registrant that the original pathology report from Huntingdon
Research Centre (HRC Report No. CBG/196/81827) understated the
extent of concurrent nonneoplastic lesions, thereby causing
misinterpretation of the data. They argue that the Hardisty
evaluation is more correct and indicates that the 2500 ppm
treatment level clearly exceeded the MTD.

Due to the inability of this reviewer to resolve the issue, another
evaluation of the slides was commissioned by HED to validate the
report from EPL. This evaluation included only the livers from the
control, 500 ppm and 2500 ppm male mice, those slides which reflect
the questicnable setting of the MID. This evaluation was conducted
by Lucas H. Brennecke, DVM, of Pathology Associates, Inc.
(Histopathologic Review of Livers in Male Mice From the Long-Term
Feeding Study in Mice With CGA 64 250 (2ropiconazole), January 30,
1992).

As an initial evaluation of the similarity of the evaluations from
JM Offer (HRC), J Hardisty (EPL) and L Brennecke (PAI), Bernice
Fisher conducted a tumor rate analysis using Peto's Prevalence
tests of trends and pair-wise comparison of controls and each dose
level for each set of data from each pathologist (See attached
memo). The increase in total hepatocellular tumors was essentially
identical with respect to trends and pair-wise comparison to
control for all three evaluations. All three evaluations indicated
significant trend for hepatocellular carcinomas with treatment.
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high dose to the controls. Although there was some difference in
tumor count, this did not differentially affect the statistical
results among the pathologists. Based upon the total tumor
analysis, there is no evidence that the new pathology report would
indicate a need for recalculation of the Q*.

With respect to the question of morphology of hepatocellular tumors
in the Z:00 ppm treatment group, no difference was found by either
pathoclogist with respect to tumor type relative to the lower dose
groups and the controls. The difference in the high dose group was
rather increased numbers and size of tumors of the same types seen
in the controls.

With respect to nonneoplastic lesions, effacts reported by Hardisty
and Brennecke were similar (Table 7). A dose related increase in
incidence and severity of hepatocyte enlargement was reported by
both pathologists beginning with the 500 ppm treatment level. 1In
addition, eosinophilic foci were increased at 500 ppm. No other
nonnecplastic effects were reported at this treatment level. In
"the 2500 ppm treatment group, the severity and incidence of
hepatocyte vacuolation, chronic inflammation and pigmented Kupffer
calls was increased. Effects in the high dose grouvp were limited
in severity to moderately severe for hepatocyte enlargement and
chronic inflammation, and moderate for pigmented Kupffer cells anii:
hepatocyte vacuolation. No other treatment related effects ware’
reported. Hepatocyte necrosis in the all dose groups was
comparable to the control.

E. Weight of Evidence Considerations

The Committee is asked the consider the following gquestions with
regard to the oncogenicity of propiconazole:

1) Was the 2500 ppm treatment level in excess of the MID?

2) Were liver tumors reported in high dose males in the mouse
oncogenicity study different morphologically than the tumors
in the contrel animals?

1) Is quantitation of risk for propiconazole appropriate?
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DATA EVALUATION REPORT
STUDY TYPE: 90-day oral - Mouse (82-1) TOX. CHEM. NO.: 323EE
MRID MO,.: 420505-01
TIEST MATERIAL: Propiconazole
SYNONYMS: CGA-642%0
STUDY NUMBER: F-00098

SPONSQR: Ciba-Geigy Corp., Agricultural Division
P.O. Box 18300, Greansboro, NC 27419

Ciba-Geigy Corp., Environmental Health Center
400 Farmington Avenue, Farmington, CN 06032
Subchronic Dietary Toxicity Study with CGA- °
64250 in Mice

AUTHOR: Robert F. Potrepka and John €. Turnier

REPORT ISSUED: April 30, 1991

CONCLUSIONS: For 17 weaks Crl mice were given the test material

incorporated in diet at 0, 20, 500, 850, 1450 or 2500 ppm

(equivalent to 2.7, 65, 112, 194 or 352 ng/kg/day, respectively)

for males and 0, 20, %500, or 2500 ppn (nquivalent to 3.4, 85 or
- 434 mg/kg/day, respectively) for females.

NOEL —LOEL
Male 20 ppm (LDT) 500 ppm (MDT1)

Female 20 ppm (LDT) 2500 p~m (HDT)
LOEL based on increase in absolute and relative liver waights.
Data do not support the assignment of an MTD to any of the doses
tested in this study, since the severity of the histopathological
lesions was not sevare enough. Hematology was not performed.
Clinical chemistry data is incomplete.
Classification: core - Supplementary

This study does not satisfy guideline requirements (82-1) for a
S0=day feeding study in mice.
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5. Quality assurance was documented by signed and dated GLP
and quality assurance statements.

C. METHODS AND RESULTS:

1, Qbssrvationsg: Animals were inspected twice daily for
signs of toxicity, moribundity and mortality.

a. Toxicity: There were no clinical observations
attributable to the administration of the test articlae.

b. Mortality (survival): ©One male mouse in the 20 ppm
group was found dead during week 15 and one unscheduled
sacrifice occurred for a male mouse at 850 ppm during
waek 10. No famale mice died during the study.

2. Body wejght: Animals were weighed weekly during the 17
week treatment period.

Results: The body weights of the male and female mice were
not significantly different from control values throughout
the entire study. . . .

Significa~t findings for body waeight gain in male mice are
summarize. in Table 2, below. Significant differences werm,
noted only during the first two weeks of the study. The
female mice did not show any significant differences between
the treated groups and the control.

Table 2: Body Weight Gain (g) for Male Mice

e

Wesk Dose Level (ppm)

of
Study 20 500 850 1450

-

1 1.1 1.0 0.8 1.2
2 0.5 1.1" 1.2" 1.8" 1.4"

] P < 0.05' 'k p < 0.01

3. Food consumption and compound intake: Food consumption
was deternmined weekly and mean daily consumption was
calculated.

a. Food consumption resultsa: Daily food consumption
(g/animal/day) was determined for both male and female
mice. The females did not show any significant
treatment-related effects. Significant findings for
the male mice are summarized in Table 3, below.
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c. i : The average daily
compound consumption for male and female animals is
summarjized below in Tablae 5,

Table 5: Averaga daily consumption of compound at
each dose level for male and femalse mice.

Compound Consumption
(mg/kg/day)

Dose Lsvel

(ppm) Male Female

20 2.7 3.4
S00 65
850 112
1450 194
2500 352

————
4. ophthalmological examinatjons: Examinations were

performed on all animals at the termination of the study.. .
No treatment-related eye lzsions were ochserved. o

5. i ¢ Clinical chemistry
analyses were performed after 13 weeks of eXposure and at

the termination of the study. The checked (X) parameters

were examined.

a. Hematology: Not performed
b. Clinical Chemistry
Qther

Calciunm Albumin
Chloride Blood creatinine
Magnesium Blood urea nitrogen
Phosphorous Cholesterol
Potassium Globulins
Sodium Glucose
Enzymes Total Bilirubin

Alkaline phosphatase Triglycerides
Cholinesterase Total Protein
Creatinine phosphokinase
Lactic acid dehydrogenase

X Serum alanine aminotransferase (SGPT/ALT)

X Serum aspartate aminotransferase (SGOT/AST)

Results: Significant elinjeal chenistry findings are shown
in Table &, below.
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increases were found in the male animals at 500 ppm or
higher and in the female mice at the 2500 ppn.

Table 7: Absolute and relative liver weights of male
and female mice

m
Dose Level Absolute ¥ of Body % of Brain

(ppm) (g) Weight Weight
Male
0 1.445 3.961 286.3
20 1.408 4.108 283.8
500 1.660° 4.486" 332.2°
850 1.792" 5.131" 363.0""
1450 2.450" 6.701" 480.2"
2500 2.773" 8.102" 555,0"

D R A D e A D P 4 e O D B e A

Female
0 1.177 4.182 230.6
20 1.267 4.533 250.9
500 1.215 4.414 243.9
2500 2.110" 7.684"" 435.5"

* p < 0,05 #%%*pc< 0.01

b. Gross vatholoqgy: The only observations of
toxicological significance were generalized
enlargement and focal discoloration of the livers.
The incidence data is presented in Table 8, below.

c. Microscopic pathology

1) Non-neoplagtic: Examination of the livers of
the male and female mice showed an increased
incidence of histopathological lesions (Table 7,
below). Male mice showed a dose-related increase
in both the incidence and saverity of the
histopathological lesions, while the females
showed significant increases only at 2500 ppm.

At 500 and 850 ppm dose lavels, all diagnosed
hypertrophy in the males was mild; moderate
hypertrophy was present in 9/20 and 18/20 for
animals in the 1450 and 2500 ppm groups,
respactively. In females, 14/20 showed minimal
to mild hypertrophy, while 3/20 were classified
as moderatae.
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Table 8: Incidence Data for Gross Pathological Lesions in the
Liver

Dose Level (ppm)
500 850 1450 2500

Lesion

Male

Enlargement 0/20 0/20 14/20" 20/20"

Focal 0/20 2/20 5/20 6/20°
Discoloration

Female
Enlargement 0/20

Focal 0/20
Discclorationr

* p < 0,05

Table 9: Incidence of Histopathological Lesicns in the Liver

e S =S, *

Dese Level (ppm)
850 1450 2500

Lesion

Male

Total Livers Examined
Hypertrophy

Necrosis
Individual Cell
Total Affected

Vasuolation
Individual Cell
Total Affectaed

Tenale

Total Livers Examined 20 20
Hypertrophy v

Necrosis
Individual Cell
Total Affacted

Vacuolation
Individual Cell
Total Affesctsd

*p < 0,05, #v p<0.

c00QC 000 O
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DATA EVALUATION REPORT 009119

MRID NO,: 420505-02

TEST MATERIAL: Propiconazole v
SYNONYMS: CGA=64250

STUDY NUMBER: F-00107

SPONSQOR: Ciba-Geigy Corp., Agricultural Divisien
P.O. Box 18300, Greensboro, NC 27419

SIUDY. ITYPE: 90-day oral - Mouse (82-1) TOX. CHEM, NO.: 323EE

9

o

: Ciba-Geigy Corp., Environmental Health Center
400 Farmington Avenue, Farmington, CN 06032

TITLE OF REPQRT: 13-Week Toxicity Study with CGA 64250 in Mal
Mice

AUTHOR: Robert F. Potrepka and John €. Turnier 2
REPORT ISSUED: April 30, 1991

CONCLUSIONS: For 13 weeks Crl mice were given the test material
incorporated in diet at 0, 20, 500, 850, 1450 or 2500 ppm

(equivalent to 2.7, 65, 112, 194 or 352 mg/kg/day, respactively).
NOEL = 20 ppm (LDT)
~LOEL = S00 ppm (MDT1l)

LOEL based on increase in absolute and relative liver weights.

Data do not support the assignrment of an MTD to any of the doses
tested in this study, since the severity of the histopathological
lesions was not severe enough. Hematology was not performed.
Clinical chemistry data is incomplete.

Classification: cors - Supplementary

(Note: The study as submitted is flawed in that the interism and
terminal sacrifice data were combined. The pathology incidence
data for the 4, 8 and 1) weak time points were obtained (via FAX)
from the sponsor at the request of the primary reviever and are
appended to this report.)

This study does not satisfy guideline requirements (82-1) for a
90-~day feeding study in mice.
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5. Quality assurance was documented by signed and dated GLP
and quality assurance statements.

C. METHODS AND RESULTS:

1. Observations: Animals were inspected twice daily for
signs of toxicity, moribundity and mortality.

a. Toxicjity: There were no clinical observations
attributable to the administration of the test article.

b. Mortality (survival): Therae were no unscheduled
deaths during the study.

2. PBodv weight: Animals were weighed weekly during the 13
weak treatment period.

a. pBody Weight Data: Significant differencas between
the contro. and treated mean body weights were limited
to animals in the 2500 ppm group during the firsc 8
weeks of the study (Table 1). A significant difference
was also observed in the 1450 ppm group after 4 weeks.

b. € nulative Body Weight Gain: The cumulative bedy:,
weigr. gains showed significant decreases for animals':
in the 2500 ppm group during weeks 1, 2, and 4 {(Table
l).

Table 1: Mean Animal Body Weights (g) and Cumulative Body
Weight Gains

m
Week of Body Weight (g) Weight Gain (g)

Study 0 ppm 2500 ppm 0 ppm 2500 ppm
1 29.7 27.6" 2.2 0.8"

2 31.2 29.5" 3.7 2.8"
32.4 31.of 4.9 4.1
33.6 1.2" 6.1 4.3"
3.1 32,87 6.6 5.7
34.7 33.0" 7.2 6.2
35.7 33.8" 8.2 7.0

38,7 13,8’ 8.2 7.3
m

*p<0.05, #**p < 0,01




. Compound intake rCesults: The average daily
compound consumprion is summarized below in Table 4.

Table 4: Average daily consumpticn of ceompound
("g/kg/day) at each dose lavel.

e .
Dosa Leval Compound
(PP™) Consumption

20 2.7
500 &5

850 112
1450 194
2500 352

4. oOphthalmological examinaticns: Examinations were
performed on all animals at the termination of the study. .
No treatment-related eye lesions were cbserved. .
5. Hematology and Clinical Chemistry: Clinical chemistry
analyses were performed after 4 and 8 weeks of exposure and
At the termination of the study (13 weeks). The checked
(X) parameters were examined.

a. Hematolgogy: Not performed
b. clinical Chemistry

Qther
Calcium Albumin

Chloride Blood creatinine
Magnesium Blood urea nitrogen
Phosphorous Cholasterol
Potassium Globulins
Sodium Glucose
Total Bilirubin

Alkaline phosphatase Triglycerides
Cholinesterase Total Protein
Creatinine phosphokinase
Lactic acid dehydrogenase

X Serum alanine aminotransferase (SGPT, ALT)

X Serum aspartats aminotransferase (SGOT, AST)

X Sorbitol Dehydrogenase

Results: Significant clinical chemistry findings are shown
in Table 5, below.




Taple &: Absolute and relat.ve lLivar walights

M

Dose lLavael ADsolute ¥ cf Body ¥ of Brain
(q) wWe.gnt wWeight
1.327 .524 266.7
.194 L1235 251.1
1.523° .339" 317.8
B50 1.709" .078" 356.5"

5
6

1450 1.984 7.043" 414.5"
B

2500 2.382" .776" 512.0"
““

* p < 0.05, » p < 0.01

b. Gross pathology: The only observationns of
toxicological significance were generalizad
enlargement and focal discoloration of the livers.

The incidence data is presented in Table 7, below (See
appended supplementary data).

Table 7: Inclience Data for Gross Pathological Observations in: |

the Liver

m

Week Animals Dese Level (ppm)
Observation of per
study Group 850 1450 2500

Enlargement 4 10 3 10

8 10 107, 107
13 20 20"

1l
6
7
Prominent 4 10 o] 1
0
0

L

Lobulay 8 10
Architech. 13 20

5-
12"

* p < 0.05, ** p < 0.01

¢. Microscopic pathology
1) Non-necplastic: Examination of the livers

showed an increased incidence of histo-
pathological findings are summarized in Table 8,
below (See appended supplementary data). A dose-
related increase in both the incidence and
severity of hypertrophy, .\ecrosis and vacuo-
lation. Hypertrophy was mild to modarata with
the more severe lesions occurring in the 1450 and
2500 ppm dose groups. Necrosis and vacuolation
graded from minimal to moderats, and again, the
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D. DRISCUSSION The objective of this study was to determine
the MTD for the subchronic (13 week) administration of the test
article to male mice. The test article was incorporated in the .
diet at 0, 20, 500, 850, 1450 or 2500 ppm. Significant increases
in the absclute and relative liver weights at 500 ppm or higher
correlated with gross pathological changes, histopathological
changes and altered clinical chemistry findings. Hepatocellular
hypertrophy, necrosis and vacuolation were significantly
increased at 850 ppm, 1450 ppm and 2500 ppm, respectively. 1In
general, the severity of the histopathological lesions was dose-
related with the highest incidence of mild to moderate lesions
occurring in the highest dose groups. None of the lesions,
however, were charactéerized as either marked or severe. Serum
cholesterol was decreased at 850 ppm or higher and serum alanine
aminotransferase was increased at 1450 ppm or higher.

CONCLUSIONS: For 13 weeks Crl mice ware given the test material
incorporated in diet at 0, 20, 500, 850, 1450 or 2500 ppm
(equivalent to 2.7, 65, 112, 194 or 352 mg/kg/day, respectively).

NOEL = 20 ppm (LDT)
IOEL = 500 ppm (MDT1)

Ty

LOEL based on increase in absolute and relative liver waeights.

Data do not support the assignment of an MTD to any of the doses
tested in this study, since the severity of the histopathological
lesions was not severe encugh. Hematology was not performed,
Clinical chemistry data is incompletes.

Classification* core - Supplementary

(Note: The study as submitted is flawed in that the interim and
terminal pathology data were combined. The patholegy incidence
data for the 4, 8 and 13 week time points wera obtained (via FaX)
from the sponsor at the request of the primary raviawer and are
appended to this report.)

This study does not satisfy guideline requirements (82-1) for a
90~day feeding study in mice.
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FISHER’S EXACT PROBABILITY
with Bonferront correction

INCIDENCE PROBABILITY

CRITERION DOSE GR

T EI LA R [ EN RN R RS RN Y NN FFNE Y]

F-00107 ¢-wk Enlarged

£-00107 4-wk Focus

£-00107 8-wk Discoloration

F-00107 8-wk Enlarged

tontrot
500 ppm
450 ppm
1450 ppm
2500 ppm

Contrpl
500 ppm
§50 ppm

1450 ppm
2500 ppm

Control

$00 ppm
850 ppm

1450 pom .

2500 ppm

Contro)
500 ppm
850 ppm
1450 ppm
2500 ppo

F-00107 B-wk Prominent Lob Arccgntrol

F-00107 13-wk Enlarged

F-00107 13-wk Prom an Arch

1.0000000
0.9375000
0.3591131
0.0000218

1.0000000
0.6607996
0.3591131
0.063447¢

1.0000000
1.0000000
0.8607986
0.063447¢

1.0000000
0.0214965
0.0000216
0.0000216

1.0000000
1.0000000
0.9375000
0.0634476

1.0000000
0.0168206
0.0000000
0.0000000

1.0000000
1.0000000
0.0009490
6.0000900
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, 0.C. 20480

CFF.CE QF
PESTICICES AND "C4 T
SUBSTANCES

Subject: Propiconazole, Male Mouse Dietary Study - Comparisons
Among Pathologists - J.M, Offer, J.
Hardisty and L.H. Brennecke of
Haepatocellular Tumor Rates

Caswell no.323EE

Bernice Fisher, Biostatistician M% L._.‘_ 3/.30
Science Support & Special Review Section
Science Analysis & Coordination Branch

Health Effects Division (H75098C!}

Eli~2beth Doyle, Ph.D., Section Head

Rev.aw Section IV
Herbicide/Fungicide/Antimicrobial Support Branch
Health Effects Division (H7509C)

Kerry L. Dearfield, Ph.D., Acting Section Head - SRR
Science Support & Special Review Section ;] 'Y 4&;}
Science Analysis & Coordination Branch }QL“Y )
Health Effects Division (H7509C) .

Dr. Doyle requested a comparison of 3 pathologist's (J.M.
Offer, J. Hardisty and L.H. Brennnecka) observation of the number
¢f hepatocellular tumors that occurred in the 2-year dietary
study of propiconazole (CGA 64 250) in male mics.

Since ohly 0, 500 and 2500 ppm dose lavel tumors were re-
evaluated by L.H. Brennecke, the statistical analysis of the
comparative data from the 3 pathologists was based only on thess
dose lavels (original study had an additional dose of 100 ppm).




Table 1. Propiconazole - Mouse study, Male Mortality
' Rates+ and Cox or Generalized K/W Test Results

Heeks

53° 53-78 79-104" Total

0/64 2/64 11/62 11/51 16/40  29/53(55)"

500 1/64 5/63 11/58 10/47 16/37 32/s53(s0)"

2500 | s5/84 5/59  9/54  16/45  15/29 41/55(75)"
M:

° Number of animals that died during interval/Number of animals
alive at the beginning of the interval.

( ) percent
' Interim sacrifice at week 53.
® Final sacrifice at weeks 105,

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at

Significance of pair-wise comparison witﬁ control denotaed
at Dogs lavel.

1 ' then P<.05 and if " then p<.01.
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Table 3. Propiconazole - Male Mouse Study, Hepatocellular
Carcinoma Tumor Rates and Peto's
Prevalence Test Results (p valuas)

Dese (ppm)

Tumors
Carcinomas
Pathologist

J.M. Offer 15/62 15/60
(%) (24) (25)

p= 0.003" 0.511

J. Hardisty :16/62 13/60
(%) (26) (22)

p= 0.006 0.75(n)

L.J. 14/60 11/58
Brennacke (%) | (23) (19)

p= 0.028" 0.801(n)

‘“"
* Number of tumor besaring animals/Number of animals examinad,

excluding those that died before obssrvation of the first
carcinona.

n Negative change from control.

, First carcinoma observed at week 50, dose 2500 ppm.

First carcinoma observed at week 50, dose 2500 ppm.
First carcinoma observed at waek 53, doss 2500 ppm.

Note: Significance of trend denoted at Cgontrol.
Significance of pair-wise comparison with
control dencted at Dogs lavel.

1£ ° then p<.05 and if " then p<.01.
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Aiq Propiconazole
2 Liver Histopath. Review
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Interim Sacrifice

In this review, treatment-reiated changes after 53 weeks consisted of
increased incidences of hepatoceiluiar adenomas in the 2500 pPpmM dose group
(four adenomas in three high dose mice compared to one adenoma in controls);
hepatocellular carcinomas in the 2500 ppm dose group (three carcinomas in
three high dose mice compared to none in controis); and hepatocellular
enlargement in the 500 ppm and 2500 ppm dose groups. The three mice with
carcinomas each had adenomas as well.

A comparison of the data resulting from the first review by Dr. Hardisty,
(R1), and this reviewer (R2) is presented in Table I-1. Applicable data from the
original pathoiogist's evaluation were not available to this reviewer.,

TABLE I-1
HEPATOCELLULAR NEOPLASMS IN INTERIM SACRIFICE MALE MICE

Groups (No. of Animals Examined)
NEOPLASM CONTROL (11) 500 PPM (11) 2500 PPM (9)

a1 B2 ai! B2 a1 A2
Adenoma neoane ye 22, 43 W
Carcinoma 0/0°  0/0° 0/0* o0 T L T

No. of Mice with
Adenomas only 1 1 4 2

* = Number of Neoplasms/Number. of Animals with Neoplasms
! « Data obrained from Hareisty/EPL Report dated May 8, 1991, p. 5.

In this review, treatment-related neoplastic changes consisted of a large
increase in the incidence of hepatocellular adenomas (number of
adenomas/number of animals with adenomas) in the 2500 ppm dose group
(77/39) compared to controls (25/20) and a small increase in the incidence of
hepatocellular carcinomas (number of carcinomas/number of animals with
carcinomas) in the 2500 ppm dose group (23/1 7) compared to controls (15/14),
There were no increases in the number of hepatoceliular adenomas or
carcinomas or animais having liver tumors in 500 ppm dose group.

In the 2500 ppm dose group, all but one of the hepatoceliuiar carcinomas
were in mice which died or were moribund sacrificed prior to terminal sacrifice. In
nearly all cases, the carcinomas were vely large tumors which caused the early
death or moribund condition. Such was not the case in the 0 ppm and 500 ppm
dose groups, in which the numbers of mice having carcinomais) in the early
deaths were nearly the same as those in the terminai sacrifice. The numbers of
mice having only hepatoceliular adenoma(s) in the early death and terminal
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Propiconazele
Liver Histopath, Review
HED, USEPA

The incidence of hepatocyte vacualization in the 2500 ppm dose group
was markedly increased compared to controls (30/55 vs. 5/53), Thaere was no
increase in the incidence of hepatocyte vacuolization in the 500 ppm dose
group compared to controis.

The incidence of chronic inflammation in the 2500 ppm dose group was
Mmodarately increased compared to controls (41/55 vs. 28/53). Thers was no
increase in the incidence of chronic inftammation in the 500 ppm dose group
comparad to controls.

The incidence of pigmented Kupifer ceils in the 2500 ppm dose group
was markedly increased compared to controls (33/55 vs. 3/53). There was no
increase in the incidence of chronic inflammation in the 500 ppm dose group
compared to controls.

SUMMARY AND CONCLUSION

The livers of male mice from the 0 ppm, 500 ppm and 2500 ppm dose
groups were reviewed microscopically, There was a marked increase in the
incidence of hepatocsliular adenomas and a modest increase in the incidence
of hepatocellular carcinomas in the 2500 ppm dose group but not in the 500
pPpmM dose group compared to controls. There was aiso a great increase in the
incidence of foci of cellular alteration in the 2500 ppm dose group but a much
smaller increase in the 500 ppm dose group compared to controls. Potential
histoiogic indication of hepatotoxicity, as evidenced by increased incidences of
hepatocyte eniargement, hepatocyte vacuclization, pigmented Kupfier cells,
and chronic inflammation was present in the 2500 ppm dose group. A much
smaller increase in the incidence of hepatocyte enlargement was present in the
500 ppm doss group compared to controls. No other evidence of hapatotoxicity
was present in the 500 ppm dose group.

Lucas H. Brennecks, D.V.M.
Diplomate, ACVP
January 30, 1992
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TABLE II-B
INCIDENCE OF LIVER LESIONS IN MALE WICE
CGA 64 250 (Propiconazole)
Early Deaths (Moribund Sacrifice/Found Dead)

ONTROL 500 PPM 2500 ppm
Liver (No. of Animais Examinad) (2% (32) {41)

Hepatoceliular Adenoma® 12/9 8/7 44/258

Hepatoceilular Carcinoma’ 9/8 /8 22/18
Weil Ditferennated” 33 15/11

/

Moderatety Weil ﬁiﬂeromiatﬂ' -1 / 6/4
porly Ditterentiated® - 174

No. Animals with only Hep. Adenoma 14

Basophilic Focus
Eosinophilic Focus
Clear éeﬂ Focus
Mixed Ceall Focus

Hepatocvte Enlargement
Minimal
Mild
Modarate

Hepatocyte vacuolization
Minimat
Mild
Modarate

He@tocyte Necrosis
Minimal
Mild

Itigmmation, chranic
Minimal
Mild
Moderate

Pigmented Kuptfer _Eolls
Micira)

Mild
Moderate

Histi

Sarcoma
Maiignam Lymphoma
Myekid Leukernia

6
Key: * = Numbers indicate Tatal Count/ No. of Animais
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TABLE II-C
INCIDENCE OF LIVER LESIONS IN MALE MICE
CGA 64 250 (Propiconazole)
Terminal Sacrifice

500 PFM 2500 ppm

Liver (No. of Animals Examined) (21} {14)

Hepatoceliylar Acenoma* 33/14

Hapatoceiular Carcinoma’ 1/1
Well Differantiatec® 1/1

Modmtly Well Biﬂorcmi!!ﬂ' .

Poorly Difterentizted" -
No. Animals with only Hep. Adenoma
Basophilic Focus
Eosinophilic Focus
Claar éoll Focus

Mixed Call Focus
Hepatocyte Enlargement

-
3

O f= eI

-l
« F=O a0 w=d b= L= ] o

il

al=} lol-]- -mTu mjwjwloe] 1. Jol =] =] |. [kjejels Tuonv- ~|
e
»~

Minimal
Mild
Moderate

Moderately Severe .

Hepatocyte vacuclization
Minimai
Miid
Moderate

Hepatocyte Necrosis
Minimal

tuu.n

-
o O] 1O

A el

L=

Nﬁl\}

intlammation, chronic
Minimal
Mild

Modsrate

Bigmomg Rumcf Cails
Minimnal

Mild

-
»

-1
Wi~ Colo

- ' L
[*] Ead [ 1 |

. 1»&:\:

Hem. ma
Malignant Lymphoma

Myeioid Leukemia
Cyst

(nfarction

lole] Jolol-| Jo}o]

Key: * » Numbaers indicate Total Count/ No. of Animals
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TABLE II-D (continued)
INCIDENCE OF LIVER LESIONS IN MALE MICE
CGA 64 230 (Proplconuolo)
Tetminal Sacrifice and Early Deaths

CONTROL 500 FPM 2500 ppm
Liver (No._ of Animals Examined) (29) 32}

Amyloi
Angiectasis
ongestion
Cyst
Hematopoistic Cell 5roiiforanon

2
0
)
1
2 1
| Tniarction 1 )
0

Leykocytosis

10
Key: * « Numbers indicate Total Count’ No. of Animals
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PATHOLOGY ASSOCIATES, INC.

HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabulated Animal Data

GROUP: CONTROL SEX: MALE
FATES: INTERIM SACRIFICE

ANIMAL [D: 53 $4 1] 56 14 58

LIVER
HEPATOCELLULAR ADENGMA®
HEPATOCYTE ENLARGENENT
NEPATOCYTE VACUOLIZATION
INFLAMMATION, CHROWIC

30-Jan- 1992




PATHOLOGY ASSOCIATES, INC,
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG~-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabulated Animal Data

GROUP: S00PPM SEX: mALE
FATES: INTERIN SACRIFICE

ANIMAL [D: Ll 82 183 18 185

LIvER
HEPATOCELLULAR ADENOMA®
SASOPHILIC FOCUS
HEPATOCYTE ENCARGEMENT
HEPATOCYTE VATUOLIZATION
INPLAMMAT[ON, CHRONIC

30-dan- 1992




PATHOLOGY ASSOCIATES, INC. 094 Ig
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabulated Animal Data

GROUP: 2500PPW SEX: MALE
FATES: [INTERIM SACRIFICE

ANIMAL 1D 268 AT Y W0

LIVER
WEPATOCELLULAR ADENOWA®
NG, WELL DIFFERENTIATED®
HEPATOCYTE ENLARGEMENT
WEPATOCYTE NECROSIS
INFLAMMATION, CHRORIC
PIGNENTED XUPEFER CELLS

(End of Report) . 30-den-1992




PATHOLOGY ASSOCIATES, INC. 009419
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabulated Animal Data

GROUP: CONTROL SEx: maLt
FATES: EARLY OEATH

ANIMAL [D: 20 Frd 26 ) 30 32 13 h 36

LIVER N A
HEPATOCELLULAR ADENCMA® - . .
WE, WELL OIFFERENTIATED*

HC, MO WELL DIFFERENTIATED"
BASOPNILIC FOCUS
COSINOPHILIC FOCUS
HEPATOCYTE ENLARGEMENT
INFLAMMATION, CHRONIC

MAL IGNANT LTMPHOMA

MYELOID LEUKEMIA

30-Jan- 1992




PATHOLOGY ASSOCIATES, INC.
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabulated Anisal Data

GROUP: 300PPM SEX; MALE
FATES: EARLY OEATH

AK[MAL ID: 154 13% 139 14

LIVER
NEPATOCELLULAR ADENOMA®
KC, WELL OIFFERENTIATED®
SASORHILIC FOCUS
HEPATOCYTE ENLANGEMENT
HEPATLL/TE VACUOLIZATION
INFLAMMAT 10N, CHRONIC
MALIGNANT LYMPHOMA
ANTLOID
INFARCTION

30- Jan-1992




Tabulated Animal Data

GROUS: SO0PPN SEX: MmALE
FATES: EAALY DEATH

ANIMAL 1D 164 168 149 170

LIVER
HEPATOCELLULAR ADENONAY
HC, WOD WELL OIFFERENTIATED®
BASCPHILIC FOCUS
EOSINOPNILIC FOCUS
NEPATOCYTE ENLARCEMENT
INFLAMMATION, CHRONIC
ANYLOID
CONGESTION
INFARCT | 0N
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PATHOLOGY ASSOCIATES, INC.
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 2%0 (PROPICONAZOLE)

Tabulated Animal Data

GROUP: 2500rPH SEX: MALE
FATES: EARLY DEATN

ANINAL 1D 193 1% 193 196 197

LivERr L]
HEPATOCELLULAR ADENCIA® .
WC, WELL DIFFERENTIATED™
HC, MCD WELL DIFFERENTIATED™
BASOPNILIC roCUS
HEPATOCYTE ENLARGEMENT
HEPATOCTTE VACUOLIZATION
NEPATOCYTE NECROSIS
INFLAMMATION, CHRONIC
PIGNENTED KUPFFER CELLS

30-Jan+ 1992




PATHOLOGY ASSOCIATES, INC.
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabuiated Animal Data

GROUP: 2500PPH SEX;: MALE
FATES: LARLY QEATM

ANIMAL 1D [+ 22 e 28 by

LIVER
REPATOCELLULAR ADENCMA®
NC, WELL OLFFERENTLATED®
HE, WOD WELL O1FFRRENTIATED®
BASOPNILLIC FOCUS
EOSINCPHILIC FOCUS
HEPATOCYTE ENLARGENENY
HEPATOCYTE VACUOLIZATION
HEPATOCYTE NECRORIS
INFLAMMATION, CHRONIC
PIGMENTED KUPFFER CELLS
ANGIECTAS(S

30-Jon- 1992

65
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PATHOLOGY ASSOCIATES, INC. fnay,
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE o
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

™

Tabulated Animal Data

GROUP: 2500PPM SEX: maLE
FATES: EARLY DEATH

ANIMAL [D: 256

(Ergd of Repore) 30-Jan- 1992




009419
PATHOLOGY ASSOCIATES, INC.
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabulated Animal Data

GROUP: CONTAOL SEX: mALE
FATES: TERMIMAL SACRIFICE

ANTMAL 1D: a3 ] 7 28 . ] n 35 39 40 3

LIVER L]
HEPATOCELLULAR ADENCMA* . .
WC, WELL DIFFERENTIATED®
HC, MOD WELL DIFFERENTIATED®
BASOPHILIC FOCUS
NEPATOCYTE ENLARGEMENT
HEPATOCYTE VACUOL [ZATION
HEPATOCYTE NECROSIS
INFLAMMATION, CHRONIC
INFARCTION

(" I R N B
LI I R 2 . TN T B T}

30-Jan-1992
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009419

PATHOLOGY ASSOCIATES, INC.
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabulated Animal Data

CROUP: S00PPNM S$EX: mMALE
FATES: TERMINAL SACRIFICE

ANINAL [D: 129 130 " 133 136

LIvER
HEPATOCELLULAR ADENGMA®
HC, WELL DIFFERENTIATED"
HE, MOD WELL DIFFERENTIATED®
BABOPHILIC POCUS
ECSINOPHILIC rOCUS
MIXED CELL rocus
HEPATOCYTE ENLARGEMENT
HEPATOCYTE VACUOLIZATION
INFLAMMATION, CHROMIC
PIGMENTED KUPFFER CELLS
NEMANG | CmA
MALIGNANT LYMPHOMA

. 30-48n- 1992
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PATE ,LOGY ASSQCIATES, INC,
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabulated Animal Data

GROUP: 50090 SEX: MALE
FATES: TERMINAL SACRIFICE

AN[MAL .D: 177
LIVER
HEPATOCELLULAR ADENCMA™

HEPATOCYTE [ENLARGEMENT
INFLAMMATION, CHRONIC

30-Jan-1992
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009419

PATHOLOGY ASSOCIATES, INC.
HISTOPATHOLOGIC REVIEW OF LIVER IN MALE MICE
FROM THE LONG-TERM FEEDING STUDY IN MICE
WITH CGA 64 250 (PROPICONAZOLE)

Tabulated Animal Data

GROUP: 2500PPw SEX: MALE
FATES: TERMINAL SACRIFIGE

ANIMAL 1D: B& BT w0 2

LIvER
NEPATOCELLULAR ADENQMA™
BASOPHILIC FOCUS
EOSINOPHILIC FOCUS
HEPATOCYTE ENLARGEMENT
HEPATOCYTE VACUOLIZATION
INFLAMMATION, CHROMIC
PIGMENTED KUPFFER CELLS
INFARCTION
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(End of Report) 30« Jan- 1992







